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The larval phase is crucial in a fish’s life cycle as it is the 
most vulnerable to environmental flux (Bakun 2006). 
Factors such as feeding, habitat availability and use, local 
oceanography, predator–prey interactions, influence of 
proximate environmental conditions and settlement cues 
are all important in the survival of larvae in inshore waters 
(Pattrick and Strydom 2008; Strydom 2008). Access to 
prey, refuge and warmer water in suitable nursery habitats 
provides a means of promoting growth and development 
which, in turn, increases the chance of survival, because 
it reduces the planktonic larval duration where encounters 
with predators are high (Houde and Schecter 1980; Castro 
and Cowen 1991; Houde and Zastrow 1993; Otterlei et al. 
1999; Green and Fisher 2004).
Newly hatched larvae are initially transported passively 
in the plankton, and there is potential for broad geographic 
dispersal that is dependent upon the prevailing oceanog-
raphy (Kingsford et al. 2002; Sponaugle et al. 2002; Gilg 
and Hilbish 2003). However, after flexion and the onset of 
swimming abilities, dispersal distances become more varied 
between different species as larvae cue to different settle-
ment habitats (Gaines and Bertness 1993; Kingsford et 
al. 2002). Postflexion larvae of inshore species have been 
shown to be active swimmers that are able to swim great 
distances (Pattrick and Strydom 2009), actively select 
preferred settlement sites or nursery habitats (Kingsford 
et al. 2002), and maintain their position in these areas 
(Watt-Pringle and Strydom 2003).
Most southern African fish species, as with most fish 
species elsewhere in the world, have evolved selective 
reproductive behaviours to facilitate offspring proximity 
to food-rich nursery areas (Hutchings et al. 2002). Many 
fishes, for example, spawn in or near coastal habitats, 
therefore facilitating access for larvae to coastal nurseries 
(Boehlert and Mundy 1988). Several nursery habitat types 
are used by young fishes. A few have received consider-
able research interest worldwide and include estuaries 
(Boehlert and Mundy 1988; Hannan and Williams 1998; 
Beck et al. 2001; Strydom 2003a; Pattrick and Strydom 
2008), sandy beach surf zones (Whitfield 1989; Strydom 
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2003b; Watt-Pringle and Strydom 2003), tide pools (Bennett 
and Griffiths 1984; Beckley 1985; Moring 1993; Pfister 
1996; Davis 2001), gullies (Smale and Buxton 1989), open 
water in the nearshore (Leis and Miller 1976; Beckley 1986; 
Azeiteiro et al. 2006; Pattrick and Strydom 2008), and, more 
recently, small (<100 m wide) subtidal bays associated with 
rocky shores (Strydom 2008). Despite these efforts, much 
information is still needed on early life-history strategies, 
nursery site selection and factors that drive the success of 
nursery areas for coastal fishes.
In South Africa, many potential nursery areas remain 
unexplored. With the exception of tide pools, there appears 
to be a general lack of research into larval fish use of 
habitats that fringe intertidal rocky shores, despite the 
great extent of rocky shore (27%) along the South African 
coastline (Griffiths et al. 2010). This is possibly due to 
sampling difficulties in strong currents and high wave 
heights in the coastal zone (Smale and Buxton 1989). The 
temperate South African coast is typified by rocky intertidal 
shores that are interspersed by small, subtidal bays (<100 m 
in width) (Wooldridge and Coetzee 1998; Strydom 2008). 
Strydom (2008) found that these bays provide ideal opportu-
nities for shelter and feeding, particularly for Sparidae 
larvae, thereby possibly serving as a good shallow-water 
nursery area for these species. The extent of the use of this 
habitat type by other species required further investigation 
over a longer time period to assess fully the patterns and 
drivers of use by fish larvae.
This study attempts, therefore, to assess longer-term 
trends in utilisation of subtidal bays, and to elucidate 
further the reasons for the extensive use of this habitat type 
by postflexion sparid larvae. The aim of this study was to 
assess intra-annual composition trends and to examine 
cohorts of larvae entering a bay in order to evaluate, using 
length frequency analysis, the growth of the dominant 
species. Because the temperature of this type of small bay 
was found by Strydom (2008) to be consistently warmer 
(~2 °C) than the neighbouring ocean water, it is hypothesised 
that faster growth is facilitated by access to warm, shallow 
water, thereby decreasing the pelagic larval duration and 
enabling settlement into juvenile habitat. Specific objectives 
were: (1) to assess the variability in larval fish abundance 
and assemblage composition in a bay, throughout the study 
year, on spring low tides when sampling was easier to 
accomplish (coinciding with light and dark moon phases); 
(2) to identify cohorts of larvae entering the bay; and (3) to 
estimate growth rates of the dominant species using length 
frequency analysis of cohorts that is linked to the local 
temperature environment. This study provides additional 
insight into the use of shallow-water habitats as nurseries by 
coastal fishes and provides a comparison with neighbouring 
nursery habitats – such as tide pools, surf zones and 
estuaries – and investigates potential links to the proximate 
temperature environment.
Material and methods
Study area
Larval fishes were sampled in a small embayment called 
Shark Bay, located on the south-east coast of South Africa 
at Port Alfred (33°36' S, 26°56' E) (Figure 1). This small 
bay, described by Strydom (2008), is of the type character-
istically associated with temperate rocky shores in South 
Africa. Although the bay is situated within the limits of the 
intertidal zone, it is still considered subtidal in nature as the 
bay is permanently submerged. The tides affecting the bay 
are microtidal with a range of <1.5 m. Shark Bay is approx-
imately 40 m wide and is flanked by approximately 80 m 
of rocky shore on either side. As a result, wave action is 
considerably reduced due to the sheltered nature of the bay 
and water depth varies tidally between 1.5 and 3.0 m. The 
substrate is a mixture of sand and rock with patches of the 
alga Caulerpa filiformis.
Field sampling and laboratory analyses
Shark Bay was sampled in a standardised manner coin cid-
ing with the mid-morning period, every two weeks over a 
period of one year (September 2004–October 2005), using 
a specially modified beach-seine net (Strydom 2003b). 
Sampling was conducted on the spring low tide, which 
enabled ease of access to bay water, thereby avoiding 
high-wave conditions and steep beach-slope at high tide. 
At Shark Bay, three samples were collected by pulling the 
beach-seine net across 25 m of water parallel to the shore. 
Each haul was conducted quickly, without exceeding two 
minutes in duration. Catches were expressed as catch per 
unit effort (CPUE) and calculated as the number of larval 
and early juvenile fishes that were collected in a single 25 m 
net haul.
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Figure 1: Map of the south-east coast of South Africa showing the 
location of Shark Bay
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The beach-seine net was 1.5 m high  4.5 m wide, with a 
bar mesh aperture of 0.5 mm. The net consisted of a small, 
rectangular beach-seine net with a centrally fitted narrowing 
cone, 1.5 m long, with a mouth diameter of 0.57 m and 
ending in a tied cod-end (Strydom 2008). It was towed in 
water depths of approximately 1.5 m to submerge the net 
fully. The approximate volume of water filtered by each haul 
was 150 m3. Samples were preserved on site with 10% 
formalin buffered in seawater. In the laboratory, all fishes 
were identified down to the lowest possible taxon. The 
seawater temperature (°C) was measured on site on each 
trip with a standard mercury thermometer.
The terminology used when referring to larval fishes 
follows that of Neira et al. (1998). The term ‘larva’ was used 
to refer to all stages occurring in the early life history up to 
the point at which an individual becomes a ‘juvenile’. Stages 
undergoing settlement were considered larvae, whereas 
stages that had just settled were referred to as ‘early 
juveniles’. There are four larval stages, namely, yolk-sac, 
preflexion, flexion and postflexion. Notochord length was 
measured in preflexion and flexion stages whereas standard 
length was measured in the postflexion stage and in early 
juveniles These measurements were referred to collectively 
as ‘body length’ and were measured to the nearest 0.1 mm 
using an eyepiece micrometer for larvae <10 mm and vernier 
callipers for larger specimens (Strydom 2008).
Data analyses
All statistical analyses were conducted using Statistica v8 
and Excel 2003. The assumption for normality and homosce-
dasticity, assessed with Kolmogorov–Smironov and Levene’s 
tests respectively, was violated in most cases, and hence a 
Mann–Whitney U-test or Kruskal–Wallis test was used on 
untransformed data to assess the difference in larval CPUE 
among field trips and moon states sampled. A Spearman’s 
rank correlation coefficient was used to establish whether a 
relationship existed between temperature and CPUE during 
the study year. Given the non-parametric nature of the data, 
the modal values were used where possible, in conjunction 
with a minimum and maximum range. However, discrete 
cohort data were parametric in nature and the means were 
used to model growth of dominant species that were well 
represented in the catches.
Growth of the dominant sparids Diplodus capensis and 
Sarpa salpa was modelled using a length-structured, 
age-based model (MacDonald and Pitcher 1979; Fournier et 
al. 1990). In this approach, each normalised length frequency 
sample s is assumed to represent the sum of A identifiable 
cohorts each of age a that have a mean length lsa, a standard 
deviation  and a relative proportion qsl. Each cohort is 
assumed to be normally distributed such that the predicted 
proportion at each length l for sample s across all cohorts A 
is estimated as:
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As the observed lengths in each sample s are assumed 
to be multinomially distributed, the relative proportions ˆsap , 
the mean predicted lengths   ˆsal  (or a function thereof) and 
the variance ? 2ˆ are estimated by non-linear minimisation of 
a negated log-likelihood (LL) function of the form:
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where S denotes all length frequency samples and L the 
maximum number of length frequency classes. To ensure 
that all estimated proportions sum to unity, a multinomial 
link function of the form:
was used and the parameter ˆ( )sap  is estimated by the model.
Mean predicted length was estimated using a modified 
age- and temperature-mediated growth function, described 
by Campana and Hurley (1989), of the form:
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where  
̭
Lrecruitment is the mean length of a recruited larva, ˆ and 
?ˆ  are the estimated growth parameters, 
̭
Topt is the optimal 
temperature for growth, ai is the time between sampling 
events i and i  1, and Ti is the mean temperature at sampling 
event i.
Results
Species composition 
A total of 39 640 larval and early juvenile fishes was sampled, 
comprising 16 species from 10 families (Table 1). Fishes 
caught were predominantly in the postflexion stage of devel-
opment, but with some early juveniles and juveniles also 
captured. Preflexion stages were rare or absent. Sparidae 
larvae dominated the catches and comprised approxi-
mately 96% of the total number of fish sampled throughout 
the year. Other families encountered regularly included 
the Atherinidae (2.5%) and the Clinidae (2%). Larvae and 
early juveniles belonging to the families Mugilidae and 
Tetraodontidae were also regularly recorded, although they 
made a small contribution to the overall catch (<0.1%). The 
season of occurrence, reproductive mode and habitat associ-
ation of juveniles are shown in Table 1.
There were distinct differences in the length frequency 
distributions among the dominant larval fish taxa (Figure 2). 
Diplodus capensis exhibited the largest range in standard 
length (SL) (6–60 mm) with a modal size for postflexion 
larvae of 10 mm SL. The modal size for S. salpa was 14 mm 
SL, which equates to the postflexion stage of this species 
(range: 10–44 mm), and Atherina breviceps had the smallest 
larvae at 4 mm in the postflexion stage (range: 4–40 mm) 
and a modal body length of 28 mm SL. Postflexion Clinus 
cottoides exhibited the smallest range in SL (range: 
10–20 mm) with a modal SL of 16 mm in the settlement 
stage. The modal length of larval Clinus superciliosus 
was 14 mm SL, equivalent to the settlement stage in this 
species (range: 12–24 mm).
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Family and species
Total catch
(ind.)
CPUE
(ind. haul–1)
Body length
(mm) Developmental
stagea
Repro-
ductive 
modeb
Habitat 
association 
of juvenilesc
Seasonality 
of 
occurrencedCatch % Mean Range Mean Range
Atherinidae
Atherina breviceps 985 2.5 13.70 4–530 24.8 4.4–41.5 Po, Ej, Ju B E Sp, Su, Au, Wi
Clinidae
Clinus cottoides 640 1.6 8.89 1–252 15.9 11.9–20.6 Po, Ej O M Wi
Clinus superciliosus 149 0.4 2.07 1–28 16.2 12.2–24.2 Po, Ej B E/M Sp, Wi
Clupeidae
Gilchristella aestuaria 1 <0.1 0.01 – 26.7 – Ju P E Su
Haemulidae
Pomadasys olivaceum 2 <0.1 0.03 1–2 18.4 10.9–25.9 Po, Ju P M Su, Wi
Kyphosidae
Neoscorpis lithophilus 1 <0.1 0.01 – 11.4 11.3–11.6 Po P M Wi
Mugilidae
Liza spp. 16 <0.1 0.22 1–11 15.6 10.5–22.5 Po, Ej P E Sp
Mugil cephalus 13 <0.1 0.18 – 20.4 16.1–22.0 Ej, Ju P E Wi
Mullidae
Mulloidichthys 
fl avolineatus 1 <0.1 0.01 – 36.3 – Ju P M Wi
Pomatomidae
Pomatomus saltatrix 4 <0.1 0.06 – 67.3 57.7–77.2 Ju P M Su
Sparidae
Diplodus capensis 35 706 90 460 1–7 530 12.2 6.1–61.6 Fl, Po, Ej, Ju P E/M Sp, Su, Au, Wi
Diplodus cervinus 11 <0.1 0.15 1–2 23.9 11.5–38.0 Ej, Ju P M Sp, Su, Au, Wi
Rhabdosargus holubi 3 <0.1 0.04 – 10.4 9.0–11.1 Po P E Sp
Sarpa salpa 2 083 5.3 28.90 1–330 17.7 10.9–45.2 Po, Ej, Ju P E Sp, Su, Au, Wi
Sparodon durbanensis 1 <0.1 0.01 – 10.4 – Po P M Sp
Tetraodontidae
Amblyrhynchotes 
honkenii 25 <0.1 0.35 1–17 19.5 13.6–30.1 Ej, Ju B M Su
a Fl = fl exion, Po = postfl exion, Ej = early juvenile, Ju = juvenile
b B = benthic eggs, O = ovoviviparous, P = pelagic eggs
c E = estuarine, M = marine, E/M = estuarine and marine
d Sp = spring, Su = summer, Au = autumn, Wi = winter
Table 1: Species composition, total catch, CPUE (catch per net haul), length and developmental stage, reproductive mode, nursery status 
and seasonality of occurrence of larval fishes caught in Shark Bay, September 2004–October 2005. Dominant developmental stage/s are 
indicated in bold
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Figure 2: Length frequency percentages for dominant species of larval fishes caught at Shark Bay during the study period, September 2004–
October 2005
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The seasonal occurrence of each of the five dominant taxa 
is shown in Figure 3. The dominant species, D. capensis, 
was seasonally ubiquitous, with peaks in abundance in both 
the austral spring (September–November) and winter (June–
August). Sarpa salpa was sampled in all seasons, with 
peaks in spring and winter. Atherina breviceps was also 
sampled in all seasons, with peaks in summer (December–
February) and autumn (March–May). New-born Clinus 
cottoides occurred only in winter, and C. superciliosus in 
spring and winter.
Temporal trends in larval fish CPUE
Catches of larvae varied considerably during the study 
period, ranging from 1 to 7 530 individuals. Catch per unit 
effort peaked during the austral late winter and early spring, 
with maxima of >7 000 recorded in August. The majority 
of the larvae caught were in the postflexion developmental 
stage, except during late summer and winter, when early 
juveniles and juveniles dominated the catches (Figure 4).
Temperature ranged between 16 and 24 °C during the 
study period, with a modal temperature of 17 °C (Figure  5). 
Catch per unit effort was not significantly correlated with 
temperature (Spearman’s rank correlation, p > 0.05) and 
did not differ significantly between new and full moon 
phases (Mann–Whitney U: p > 0.05). Mean CPUE during 
the new moon phase was 415 ind. haul–1 and during the full 
moon phase 686 ind. haul–1. For both phases, the minimum 
recorded catch was one ind., but the maximum varied with 
the new moon peaking at 3 009 ind. haul–1 and the full 
moon peaking at 7 734 ind. haul–1.
Larval growth
Exploratory data analysis of the observed cohorts of 
abundant species (Sparidae) revealed that larval growth 
was temperature-dependent (Figure 6). Whereas growth 
rate appeared exponential at certain periods, it generally 
lagged behind an optimal temperature in the range 
18–24 °C.
Larvae were assumed to recruit into the intertidal bay 
population if a distinct cohort between 11–17 mm for S. 
salpa (Figure 7) and between 8–12 mm for D. capensis 
(Figure 8) were observed in any length frequency sample. 
For S. salpa, thre e recruitment events were noted as 
D. capensis
S. salpa
A. breviceps
C. cottoides
C. superciliosus
2
4
6
8
10
Se
p
Oc
t
No
v
De
c
Ja
n
Fe
b
Ma
r
Ap
r
Ma
y
Ju
n Ju
l
Au
g
MONTH
TO
TA
L 
C
A
TC
H
 (l
og
10
)
Figure 3: Temporal occurrence of the five dominant species of 
larval fishes at Shark Bay, September 2004–October 2005
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Figure 4: Seasonal pattern of larval developmental stages caught in Shark Bay, September 2004–October 2005. Fl = flexion, Po = 
postflexion, Ej = early juvenile, Ju = juvenile
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follows: (1) some time prior to the first sample; (2) in the 
18th sample; (3) in the 21st sample. For D. capensis, seven 
recruitment events were noted, in the 1st, 5th, 6th, 7th, 
10th, 16th and 19th samples, respectively. As recruitment 
occurred prior to the initiation of the study, an additional 
parameter ˆpriora was included to denote the time prior to the 
start of the study that a cohort recruited (Table 2). Therefore 
the final mean predicted length was estimated as: 
    2
0
ˆ ˆ ˆˆ ˆ ˆˆ exp( )( )
a
s
a recruitment i prior i opt
i
l L a a T T
?
?
Discussion
Shark Bay was found to be an important nursery area 
throughout the year for a small suite of inshore fish species 
in the postflexion or early juvenile stages of develop-
ment. Of the 16 recorded taxa, five species, D. capensis, 
S. salpa, C. cottoides, C. superciliosus and A. breviceps, 
typified the larval fish assemblage within Shark Bay. The 
two dominant species, D. capensis and S. salpa, were 
several orders of magnitude greater in their abundance 
compared to other species and comprised more than 95% 
of the catch throughout the study year. Diplodus capensis 
was overwhelmingly dominant. There was no evidence to 
suggest that abundances differed over the lunar cycle or 
with temperature. Growth in sparid larvae was, by contrast, 
temperature dependent (see below).
Seasonal appearance of larvae was evident with peaks 
in late winter and summer. Potentially competing Clinidae 
appear to have a staggered breeding period with C. cottoides 
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Figure 5: Relationship between temperature and CPUE of larval 
fishes in Shark Bay, September 2004–October 2005
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Figure 7: Observed and model-predicted population length of Sarpa salpa in Shark Bay, September 2004–October 2005
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Figure 8: Observed and model-predicted population length of Diplodus capensis in Shark Bay, September 2004–October 2005
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larvae caught only in winter. Of interest is the occurrence 
of large numbers of potentially competing Sparidae larvae 
at the same time of the year in the bay. This was not the 
case in a rocky shore on the French coast where temporal 
partitioning in the use of the nursery site was seen in various 
species of Sparidae (Harmelin-Vivien et al. 1995). It is not 
known if the Sparidae in our study share the same prey or 
feed on different zooplankton species. We hypothesise that 
the size difference at first appearance in Shark Bay catches 
gives rise to a larger mouth-gape size in the larger S. salpa, 
which may result in size-based resource partitioning in 
postflexion larvae in these habitats. This warrants further 
investigation in South Africa.
Diplodus capensis and Sarpa salpa are both common 
fishes along the South African coast and are known to be 
abundant in rocky areas, such as tide pools, gullies and 
reefs, as juveniles and adults (Smith and Heemstra 1986). 
These species also occur in Mediterranean shallows 
associated with rocky bays. A study off the coast of France 
by Harmelin-Vivien et al. (1995) found that S. salpa was 
always associated with microalgae hotspots, whereas D. 
capensis recruited to very shallow areas and creeks, as 
well as small bays with gentle slopes. In Shark Bay, both 
species were prevalent in very shallow water (<0.5 m deep). 
Diplodus capensis spawns pelagic eggs in nearshore 
waters and is classified either as a rudimentary or a proto-
gynous hermaphrodite (Mann and Buxton 1998; Richardson 
et al. 2011). In South Africa, peak spawning was reported by 
Coetzee (1986) and Mann and Buxton (1998) to be in early 
spring and summer in warm, temperate regions. Juveniles 
have been found in rocky shore-associated bays (Strydom 
2008) but are more common in tide pools (Beckley 1985), 
subtidal gullies (Smale and Buxton 1989), and, to a lesser 
degree, in more saline, estuary-mouth regions (Whitfield 
1989). The reproductive biology of the species corroborates 
the findings from this study in that the highest catches were 
recorded in the spring (September–November; Figure 2). 
However, there was also a second peak of postflexion larvae 
in Shark Bay in late winter. Newly hatched and preflexion 
larvae are common in shallow, nearshore waters (Strydom 
2008; Pattrick and Strydom 2008), suggesting either that 
the spawning period is more protracted than previously 
assumed, or that the pelagic larval duration is longer over 
the cooler winter months. 
Sarpa salpa is a protandrous hermaphrodite, spawning 
pelagic eggs between autumn and spring but peaking in late 
winter (van der Walt and Mann 1998). This species is known 
to use estuaries as nursery areas (Smith and Heemstra 
1986), but postflexion larvae are far more abundant in 
surf zones and rocky bays along the coast throughout the 
year (Whitfield 1989; Strydom 2008). Juveniles and adults 
frequent surf zones and nearshore reefs. Hermelin-Vivien 
et al. (1995) found that adults preferred deeper waters and 
coasts with steep slopes. It appears that, in both South 
Africa and the Mediterranean, habitat partitioning occurs 
during the early life-history stages in S. salpa. We believe 
that the use of very shallow waters – which tend to be 
warmer – by postflexion larvae of D. capensis facilitates 
faster growth into juveniles, and in so doing, reduces the 
pelagic larval duration.
Almost two-thirds of fish species sampled at Shark Bay 
are transient species (Beckley 1985), typically making 
use of other neighbouring nursery habitats. These include 
Neoscorpis lithophius, M. cephalus and Liza spp., which are 
most commonly found in tide pools (Beckley 1985; Smith 
and Heemstra 1986), gullies and estuaries (Whitfield 1998). 
Rhabdosargus holubi is estuary dependent in the juvenile 
phase and this species is often recorded in surf zones prior 
to entering estuaries (Whitfield 1998; Strydom 2003b). 
Amblyrhynchotes honkeii is commonly found in the ocean at 
depths of up to 400 m as adults but also occurs in tide pools 
and estuaries, so it is not surprising that the late-stage 
larvae and juveniles occur in close proximity to ultimate 
settlement habitat (Smith and Heemstra 1986). An unusual 
species that was encountered only on one occasion was 
Gilchristella aestuaria, a species resident in estuaries. 
It is likely that it had been flushed from the nearby Kowie 
Estuary during elevated river flow. 
Shallow, subtidal bays associated with rocky shores 
may therefore not only provide an intermediate habitat for 
sparids undergoing grow-out prior to settlement as juveniles 
in tide pools and gullies, but may also sustain small stocks 
of larvae of other species that use nearby habitats (Strydom 
2008). This highlights the value of small, subtidal bays as 
they provide refugia to a variety of species at different life 
history stages along the South African coast.
Initial growth in larval fish is exponential, becoming 
sigmoidal as body size increases (Campana and Hurley 
1989). This pattern was observed in the two sparids that 
dominated Shark Bay. In a review by Yúfera et al. (2011) 
the authors found that most sparids grow rapidly, reaching 
5 mm TL within 10 d and, on average, between 10 and 
40 mm TL within 40 d post-hatch, under optimal growth 
conditions. Diplodus capensis and S. salpa achieved similar 
growth rates in the present study but only under optimal 
temperature conditions of approximately 17.3 °C in early 
summer. Under such conditions growth was exponen-
tial, with larvae rapidly attaining a size suitable for settle-
ment into juvenile habitat. Both species grew from 10 mm to 
40 mm SL in approximately three months. 
Parameter Value
Sarpa salpa
Lrecruitment 15.76 mm
aprior 182 d 12.91
 0.01 d–1
Τopt 17.35 °C 2.28 mm
Diplodus capensis
Lrecruitment 11.01 mm
aprior 199 d 10.49
 0.01 d–1
Τopt 17.34 °C 1.76 mm
Table 2: Length-based age-structured growth model parameter 
estimates for two species of Sparidae, Sarpa salpa and Diplodus 
capensis, utilising the Shark Bay nursery area (parameters defi ned 
in text)
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Both growth and mortality rates of marine fish larvae 
are largely dependent on temperature, body size and food 
availability (Houde and Zastrow 1993; Otterlei et al. 1999; 
Green and Fisher 2004). Because temperature influences 
metabolic processes in poikilotherms, it is, in conjunction 
with adequate prey availability, the most important factor 
that determines growth rates in fishes. Fast growth also 
results in decreased pelagic larval duration (Otterlei et al. 
1999). In aquaculture, the role of temperature and food 
on growth and survival of fishes is well known, and these 
factors are manipulated deliberately to ensure the fastest 
growth and lowest mortality possible (Yúfera et al. 2011). 
Houde (1989) showed that both instantaneous daily growth 
and mortality rates increased at a constant rate, but also 
noted that, with increased growth rates at higher tempera-
tures, there is the requirement for additional food because 
food consumption rates are also temperature-dependent. 
Unfortunately, it was beyond the scope of this study to 
investigate prey abundance and availability. Strydom (2008) 
conducted a preliminary assessment of diet of postflexion 
D. capensis and noted that all larvae collected in similar 
small bays had full guts and preyed mostly on copepods but 
included a variety of prey types in their diet.
Diplodus capensis collected in Shark Bay ranged from 
flexion through to juvenile stages, whereas S. salpa arrived 
in the bay as postflexion larvae and were also collected 
as juveniles. Given the different larval stages sampled 
and the observed progression in length to settlement size 
and juveniles, it was assumed that food availability was 
adequate and that the bay was utilised successfully by late 
larval stages of these two species prior to settlement.
In conclusion, the shallow, nearshore habitat is largely 
unexplored in South Africa in terms of its nursery value 
for coastal fishes. Subtidal bays, such as Shark Bay, are 
important nursery areas for the mid- to late-larval stages of 
fishes, as is evidenced by the number of larvae recorded in 
the bay, the range of developmental stages present and the 
wide range of lengths recorded in some species. The extent 
of use of this habitat type by these sparids was previously 
unrecorded. Numbers of D. capensis and S. salpa caught at 
Shark Bay surpass those in all other South African studies 
in surf zones (Whitfield 1989; Strydom 2003b; Watt-Pringle 
and Strydom 2003; Strydom and d’Hotman 2005; Strydom 
2007) or estuaries (Strydom et al. 2003), and illustrates 
the success of this location for attracting these species, 
retaining higher water temperatures and serving as a 
feeding area (Strydom 2008), as well as for the subsequent 
growth and development of larvae into juveniles.
However, this study is a relatively small contribution 
to filling a vast gap in information on the early life-history 
strat egies of coastal fish larvae and the associated require-
ments in terms of habitat use, temperature and feeding 
ecology. Some of the species found in subtidal bays to date, 
namely D. capensis, S. salpa, R. holubi, M. cephalus and 
Pomatomus saltatrix, are recreationally important angling 
species in South African waters (Smith and Heemstra 1986; 
van der Walt and Beckley 1997). Life-cycle conservation is 
critical in our management strategies for coastal fishes. This 
means that not only should the biology and ecology of adult 
fish be incorporated into fish conservation, but life-history 
strategies and habitats critical to survival of their larvae 
and juveniles should also be included in future conserva-
tion planning exercises. Further research and a greater 
understanding of the importance of poorly known, shallow-
water habitats to the success of the life cycles of coastal 
fish could lead to the incorporation of these types of habitats 
into marine protected areas. This would serve to protect not 
just adult stocks but would include the entire life cycle of the 
species (Leis 2003).
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